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Abstract 
The aim of this paper is to provide a description of construction activities and strategies performed by Techint 
Engineering and Construction for different aqueous slurry pipelines and facilities. Construction methodologies are 
discussed for slurry pipelines up to 36 inches in pipe diameter, more than 300 km in length and considering internal 
linings or just internal bare pipelines. Employed construction equipment is described for each executed project. At the 
end, this paper presents the current state of strategies and methodologies for slurry pipelines construction. 
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Peer-review under responsibility of the Scientific Committee of SYMPHOS 2015. 
Keywords: Construction; Constructability; Slurry; Pipeline; Aqueous; Internal Liner; Mining. 
1. Introduction 
When planning the construction of an aqueous slurry pipeline, many things have to be defined in the early stages 
of the project to achieve an optimal construction process that will minimize costs. Due to the nature of slurry fluids, 
certain aspects of the project have to be analyzed carefully to avoid the occurrence of future operational problems in 
the pipeline. 
From a hydraulic standpoint, aqueous slurries have a very narrow range of adequate operational velocities. On one 
hand, the pipeline should be operating at a velocity high enough to avoid settling of the solids. On the other hand, high 
velocities will produce high friction losses and also, solids travelling at high speed will increase erosion. 
 
 
* Corresponding author. Tel.: +54-11-4018-3682, +54-11-4018-4410; fax: +54-11-4018-1000. 
E-mail address: teabej@techint.com, pcasali@techint.com 
© 2016 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the Scientific Committee of SYMPHOS 2015
128   Juan Pablo Beltrán et al. /  Procedia Engineering  138 ( 2016 )  127 – 130 
Since the solids are suspended in the aqueous phase, another thing that has to be avoided is having abrupt changes 
in the direction of the fluid that will increase both erosion and settling problems. This will add a requirement for the 
definition of the pipeline route in terms of maximum allowable slopes or deflections (vertical and horizontal 
respectfully). 
Corrosion and erosion are other aspects that have to be covered when designing aqueous slurry pipelines. The water 
being used and the particle size of the solids have to be studied to estimate the corrosion and erosion rates. Depending 
on legislation, availability and other considerations, the water used for the slurry might go from treated (almost potable) 
water to sea water. Also the pH of the process might affect the corrosion rate. Erosion will be mainly affected by the 
size particle of the solid and the velocity mentioned above. Two possible approaches to deal with the corrosion/erosion 
problem are either adding wall thickness to the carbon steel pipeline or adding an internal liner (usually made of 
H.D.P.E. or similar). A steel pipeline that will have an internal liner will usually be thinner than a regular steel pipeline 
without liner since there is no added wall thickness for corrosion/erosion. Deciding which alternative will be chosen 
is also critical to adopt a good constructive strategy. 
This work will try to give a description of some of the construction activities and strategies that had to be adopted 
in different projects involving the construction of aqueous slurry pipelines to achieve an optimal construction process 
that will minimize construction costs. 
2. Construction methodologies 
The construction methodology of a pipeline can be divided in the following tasks: 
x Earth moving 
x Erection activities  
2.1. Earth moving 
Earth moving consists of two main tasks, preparing the Right of Way (R.O.W.) and building the trench. 
All along the pipeline route, the R.O.W. will be the platform where all construction activities will take place. This 
platform construction will have to be as uniform and even as possible and will have to be done in accordance to the 
maximum allowable slopes defined for the pipeline in the Alignment Sheets. This R.O.W. will have to be wide enough 
to accommodate both permanent installations (the pipe itself together with any facility and signals) and additional 
temporary work space, for the erection activities including space for soil, pipe welding and for excavated construction 
equipment traffic.  
In an early stage of the project a Pre-Construction Survey should be carried out to define the quantity and location 
of all those extra work space, considering that the areas where the natural slope is higher than the maximum allowable 
according to design, the amounts of earth to be moved increase and bigger extra work spaces for storage/disposition 
of that earth have to be taken into account.  
Once the R.O.W. is ready, a trench is excavated in the area where the pipe will be installed. Depending on the type 
of soil, the trench in the different parts of the pipeline route can be done by regular excavation or by rock blasting. As 
mentioned before, the pipeline slope has to be in accordance to the design so in areas where it is difficult to 
accommodate the R.O.W. to the required slope, it might be a better option to dig a deeper trench to keep the desired 
pipe slope and reducing the amount of soil to be moved, considering that the trench has to be perfectly leveled to avoid 
local slopes going over the maximum allowed. 
A specially complicated project regarding this issue was carried out in Brazil, where an aqueous slurry pipeline 
consisting of 16” and 14” and almost 400 km had to be constructed in a complicated landscape due to the amount of 
mounts and valleys present with a maximum allowable slope of 15% for the pipeline. When constructing a pipeline 
that has to cover long distances (more so in non-flat terrain), these type of difficulties will present themselves in large 
quantities and become part of the normal procedure of the construction strategy instead of being a few anomalies in 
the process. If they are not studied in an early stage, addressed and quantified, construction costs can end up being a 
lot higher than what was originally planned. 
Heavy equipment, like dozers and excavators, are normally the main equipment used for both activities: preparing 
the Right of Way and building the trench. 
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Depending of the type of soils -especially in no hard soils- and the local regulations, pipeline trench could be done 
after welding activities. 
2.2. Erection activities 
Once the earth movement has been finished, erection activities will start. These consist on stringing, bending, 
welding, external coating, lowering-in, backfilling and hydrostatic tests. 
Pipe hauling and stringing consists of loading, transportation and unloading of the pipes along the R.O.W. The 
pipeline stringing operation will normally transport pipes of lengths between 12 to 24m. Pipes will be unloaded on the 
R.O.W. directly from the truck or pipe carrier and will be laid over wooden rods or polypropylene jute bags filled with 
selected soil in order to prevent coating damages. 
Cold bending operation will be performed using a hydraulic bending machine with its shoes lined in order to prevent 
pipe coating damage. Special attention has to be given to bending angles of the pipe (both in horizontal and vertical 
directions) to make sure that not exceed the maximum allowed by design.  
As an example, a 50 km, 36” diameter slurry pipeline that was constructed in Chile had a wall thickness of 1.25”, 
needing heavier machinery to both transport and install the pipes. 
In slurry pipelines, welding process has to be done carefully, putting special attention on the internal weld bead 
penetration to make sure it is kept to a maximum of 1.6 mm (1/16”). In bare pipelines, excessive root pass penetration 
and other internal surface irregularities should be minimized, as they are turbulence inducers which can cause 
accelerated downstream localized erosion. Not complying with this requirement can bring up high reworking costs, 
because of the welding joint should be repaired. For this reason the welding process must be done with a good method 
of root welding. 
External coating, lowering-in and backfilling: Previously each welded joint is inspected by means of non-
destructive testing and then external coated to prevent corrosion. Before lowering-in activities and to avoid damages 
due to the bottom ditch soil conditions, the soil should be properly prepared applying one of the following methods: 
x Continuous bedding of selected soil where the ditch’s bottom is covered with a homogeneous layer of material.  
x Bags of selected soil or compacted berms transposed to the direction of the ditch. 
The pipe coating is inspected before the pipe is lowered into the trench and then laid within the prepared bottom 
trench.  
Once the pipeline is lowered into the ditch by means of heavy equipment like side-booms, the trench is then 
carefully backfilled and finally the tie-in activities of pipeline sections must be done with a special crew with qualified 
welders and procedures. 
Hydrostatic test: Before operation, pressurized water is used to test the pipeline and verify the structural integrity 
of the pipe and welds. The hydraulic testing sequence consists of cleaning, internal diameter verification, filling, 
pressurization, resistance and leak test and dewatering of the pipeline. 
2.3. Additional considerations when installing an internal liner 
When the pipeline to be installed will have an internal liner, some additional considerations have to be addressed 
to achieve an optimized constructing process. 
The most common internal lining system for slurry pipelines consist of a H.D.P.E. liner pipe with an outside 
diameter larger than the inside diameter of the steel pipe. Liner is inserted inside the steel pipe by pulling. 
The buried steel pipeline is divided in segments where the steel line is cut and flange connections are welded in 
place to allow for the insertion of the liner. Reducing the amount of segments will help optimize the constructing 
process reducing construction costs. 
In the early stages the project, the pipeline route should be defined considering the maximum allowable slopes 
mentioned before, but also considering the best possible route to minimize the amount of segments needed to pull the 
liner. For this task it should be kept in mind that each new segment means more flanges and more earth movement to 
perform all the additional works for the liner pulling. To find the best possible route, one thing to consider is that 
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curves and bends will increase the friction between lining and steel pipe, and then reduce the pulling length so the aim 
is to define a pipeline route as straight as possible.  
Additional space in the temporary R.O.W. has to be considered to stock the liner pipes. Also, additional earth 
volumes will have to be removed in each bell hole where the liner pulling will take place to make space for the pulling 
machines and the welding of the flanges. 
As mentioned before, the welding procedure has to be carefully executed to avoid having bigger penetrations than 
the ones allowed since they can damage the liner when it is being pulled. This is particularly critical in long pipelines 
where the amount of welds is bigger. To make sure everything is properly done before pulling the liner, a size 
verification is required by running a sizing pig through the steel pipeline.  
The liner installation consists of thermo fusion of H.D.P.E. pipe joint by qualified technicians, special machines 
and procedures. The liner insertion (pulling) is performed with special winch equipment including an electronic 
measuring recorder (pressure, speed and length of each section). Measuring recording and controlling internal 
parameters are essential activities. Finally H.D.P.E. stub-ends are installed in steel flanges connections. Connections 
are bolted together by a blocking high pressure system. 
The liner is pneumatically tested and inspected and finally all lined sections are bolted together and the pipeline is 
hydrostatically tested.  Flanged connections are inspected in order to looking for leaks. 
A good practice to avoid costly reworks is to do a preliminary hydrostatic testing of the steel pipeline before pulling 
the liner in case a section of the pipeline needs to be changed to make sure the final testing with the liner installed is 
successful. 
 
Nomenclature 
R.O.W.  Right of Way  
H.D.P.E. High Density Polyethylene     
Conclusions 
When planning the construction of an aqueous slurry pipeline, many considerations in the different construction 
stages have to be taken into account in the early stages of the project to achieve an optimal construction process. Two 
practices to deal with the corrosion/erosion problems are adding wall thickness to the carbon steel pipeline or adding 
an internal liner. A detailed description of construction activities and employed equipment for each approach has been 
presented. 
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